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aU^o] 7 fl^« W| ^ flo.^, SEHf. ^Aj nf^a^l- #°H # 
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^-3* fl* ^£*l#*1fe 4 SM^^I £4^4 
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$4^41 ^^l^*] ^ a ^^{TRANS-REFLECTIVE LIQUID CRYSTAL DISPLAY 
DEVICE AND METHOD FOR FABRICATING THE SAME} 

£ l£ ^ ^Jff- £A]*1 ^ A>A]£ 

£ 2fe ^#3^ ^jS^R^ ^£ 

£ 5a vfl4 51 5cfe ^2flS} aflPfJ-fW 4^ ^M^l^ 2)12:1}-^ 

°\n°}7\%e\ ant* *n«h ^-4\a #313 %#s. 

£ 6a £ 6c^ 5. 5a i-fl^l £ 5c^ A-A\ B-B', C-C'l- 4^ ^£ 

5. 9a j£ 9c^r 4# <^£^*12) ^S^Hi* 

o]z])o) 7 }^ gj.^- ^-cfl^H #313 

5. 10a £ lOcfe 5. 9a tfl*] £ 9c D-D' , E-E' , F-F'l- ^ ^ 
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£ 114 £ 12fe £ 1^4 *U^*1«M 4§ #4^4^ 0 -^£4#*14 Jgigs. 

£ 13a ifl*l £ 13c^ -& 1^4 ^]l^A]oi]ofl ttj-Jg. *UJ.^4f *-^£4#*14 

<>HH4#4 Sfefc* 44<£ #313 ^£ 

£ 14a « £ Hc-b £ 13a ^^1 £ 13c4 G-G' , H-H' , I-I'fc 42} * 

£ 154 £ 16£ £ 1^4 ^2^4^ 4^. h_U}^4^ ow^ S a]^]^ 

£ 17a tfi*l £ 17c-cr -& 1^4 *112*UHH aU}^4^ ojj^ SA ]^14 4 
<Wl7)#4 2^* ^-tfl*H 44 Ml #313 *§#£ 

£ 18a £ 18cfe £ 17a vfl4 £ I7c4 J-J\ K-K' , L-L't- 44 
^£4°fl 44 £4t> ^-^^£ 

£ 194 £ 20£ ^4 *112^HH n|.g. tO-4^4^ <>J> 4 
^ ^^^£ 

£ 21a vfl4 £ 21ctt 1^4 *fl3€*HH 4€- ^&4#*14 *fl 

£^^§- <HelH4#4 sfi* 44\H #313 ^^£ 

£ 22a vfl^l £ 22cfe £ 21a ^fl4 £ 21c4 M-M' , N-N' , 0-0' -t 44 ^#4°=! ^ 
^£^1 44 £4^b ^##£ 

£ 23a ^fl4 £ 23c^r 1^4 ^aHH 4^ #4-¥"4^ ^£4^44 *H 
431 oi7l^4 ^tpM 44 \B #314 *§#£ 
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£ 24a vfl*l £. 24cfe £ 23a vfl4 S. 23c 2] p-P' , Q-Q' , R-R'l- 44 3^«H ? 

£ 254 £ 26£ £ ^^1<>j|o|| 4= #4^-4$ ^^fi^l^l 2 ! 

5. 27a vfl*l £ 27cfe ^4 ^fl5^^1«fl°U 4# #4"¥-4*8 ^&*1#*14 *H 
2^H-fr <^efloi7l^ aHfc* 34) «H 44\S 3413 

£ 28a tfl^l £ 28cTr 5. 27a ifl4 3£ 27c4 S-S* , T-T' , IHJ'-t 44 HS*H 
3£*H 44 5=4$ 

80, 90, 110, 180, 280 : 7]4 

81, 91, 111, 181, 281 : 7lHStffi^ 
81a, 91a, 111a, 181a, 281a : 7H d lH^H — 
81b, 91b, 111b, 181b, 281b : XMB^R 

81c, 91c, 111c, 181c, 281c : 4 J r ; &^ 

82, 92, 112, 182, 282 : 7»M eaigej- 

83, 93, 113, 183a, 283 : <^«# 
83a, 93a, 113a, 183b, 283a : 

84, 94, 114, 184, 284 : cflo}E]tifl^ 
84a, 94a, 114a, 184a, 284a : i-2.^2fl^ 
84b, 94b, 114b, 184b, 284b : i^^^- 
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84c, 94c, 114c, 184c, 284c : S^^R- 
84d, 94d, 114d, 184d, 284d : ^$*\ 

85, 95, 115, 185, 287 : 

86, 96, 186, 288 : HS.^ 

87, 97, 117, 187, 189 : ^2^-4* 
88a, 98, 118, 188a, 286 : *l]l^t- 
88b, 188b, 290a : *H2€-^«- 

89a, 99a, 119a. 189a, 291a : 

89b, 99b, 119b, 189b, 291b : n}*}^^*} 

89c, 99c, 119c, 189c, 291c : £.2.^311 3= 

116a, 116b : ^fll, *|2JijSL^ 

183 : «V£^]341€ 

290b : *l]3€-^t- 

<48> £ ^-tgo- s.X\ ^(liquid crystal display device)^ 3^.3., s.*J , «V 
A>S.= (reflect mode)^ M-ES-C transmit mode)* ^^S. 5Ste 
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<49> <yiHo.S., ^Fl^lfe «Jj5}o]E= %^o_s. 

^ sa*m ^4 A r <a#°i o^-g. 4-g.o] ^v^t^ 

<53> o]<4 ti_Uf^4^ ofl^ SAl ^^^ £3 s^<g*)t]H a>A}«-<4 ^-441- ^A] 

«J}5HB(backiight)^ 9*4 4-¥-4 °]-g-m ^ #£.2.3. 

^^^<H1 afl^M- #3^*1 (power consumption)!- #<H <r Sl^r & 

4. 

<54> ^Je, #7)2] ^ILAl^m^ ^}tT^} ¥3* a.^}7] ^A*\9l 

<55> ^SflAlEil- ^Ajsr}^ ^ f^]Ai ( 7flolEaflAj4 3^*}^ A}olofl 

7^*137} t 1 ^* £ 7fl <>]B( storage on gate) -*f€-4. 
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*i o *m- -fr*w*m. 

3^7} ^*Rr ^l^M, *a)^(flicker) M ^« «fl^* <r 

<58> oj*}, #2:«H <*^&AjAj-*H tfl^o} 

<59> £ <£^9l a}A>^2f^ ^S/Wl* £Al*l ^-3flA]-A]j£.o]cf . 

<60> £ H £A]*V tiJ-Sf go], o^aV^o] yVA>^-4^ ^£Al#*l(ll)i~ ^-BBDflB^^ 

(16)1- 13^13 (17)4 le^Ei Aj-o)] ^Aiq-(13H ^£ ^7)# 

(15)4, 3M^(P)4 sB^^l W¥-(A)4 tiUpf(C)7)- -§" A H SMi^ 
(19)4 i$1^74(T)<2f o^eflo] HflAjol igA^ ^71 #(21)SL3, ^s]^, #7] 
#(15)4 T5}if7l#(21) A>o]o]]^ <5«^(23)ol f^^M 5U4. 
<6i> Aj-7] ^7]^(21)^ TFT ^eflol7l^ol5}5l£ «H , 

W^l^li6i(T)7} pflH^i ^(matrix type) 3. °le^ 4^ 

Al^l- ^lM-7fe 7flo]E B flA}(25)3|- Cfl0lE|WflAj(27)0l ^Aj^Cf. 

<62> 0]^ Aj-7] 3}^<*(P)£: #7] 7lH (25)4 HH^ tiJ]Aj(27)ol JEa^H *<34 

4fe <^°]4, 

<63> o}<% ^ ^.g. ^^8X^1^*1^ ^-*H^-§: £ 21- ^ 

<64> £ 2^ °^i^J #4^4^ ^^SA]^]1- £Alel ^£0]cf. 
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<65> 5. 2°fl 5.*)1t u}-<4 go| t ?m^ 0 d #4*43 °-^£*]#*](ll)fe **^(13) 
°1 ^€ tf-f 7]#(15)4, ¥4#(A)-§- £f^ £4^(19b)4 ^4^d^(19a)^-S. =f- 
^€ s}-£^(i9H ^£ *HM#(2i)4, -*7] ^71^(15)4 *}-«M#(2i)sj ah 
°fl ^(23)4, #7] *HM#(21)sl *HM ^ 2WH<41)3. ^€4. 

<66> oja^ ^.g. ^ 0 ^jH^l(ll)t WHHCreflective mode)S. 

4« ^-fi^ HQ tflJfM ajJM 4<a ^ 4-8-« £4. 

<67> tM§-& #2:3. W £J=<H «fl5] <3!>^£Al 

<H #7] ti>A}^q-4 ^7] ^f*R(13)3 %n °-^3(23)* 

£)JI, #7| ^(23)3 n<£*\] ^ <*\^ f-3]-*Hr %(B)$ 3z*£S\*] o)v}x} 

(image)* ^<8*>7fl €4. 
<69> wVcfls., ^^(transmission mode)5. ^^Mm, -£-<g-g. #7] ^7]^ 

(21)^1 sj-Jfo)) 3*)^ ^^01^(41)^ ^ (F) ^. a^^tI) €4. #7] ^^o]H( 41 ) S 4^| 
#4^ ^7) ^#^(19a)*- ^-Sfl #71 ^(23H1 =M, #7l ^4* 

^^^ (19a )4 ^. 7 ) ^f-^(l 3 )^ #7)H 2]*)] H]]<i^ ^^(23)^] 21*1) ^71 
5>4 ^^olE( 41)S .a. E ^ ^0} ^f;}d\ o}v}7]^ ^t}?)} 

<70> oj*}, 5L^# #efl7]^ofl ti}A|-f-4^ ^^SAl^-^] ^ H 4 
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<7i> ^HVajo.S ^£4#4*r 5>^7l^o.S. #4*r sj'-tl^liEl 4#4, 

^7l^S. 1"4*7 £4^3 7)^-4, #4 ^ 7l# A\o)6\) T 1 

^€4. 4*> ^€ ^-¥-7]^-<y 44H$4^4 4314 7]^o)] ?H4. 

<73> £ 3, £ 4fe ;W?H 4-^ 4^£4#44 ^ 

<74> £ 5a 44 5. 5c^ #44 ^1^^] 4€r <£M-¥4$ 4^X4^*14 42^* 
44°14#4 IH44 q-Ej-vfi #43 ^^J£^]i, H 6a 44 £ 6ctt ^ 5a 

44 £ 5c4 A-A', B-B' , C-C'# 44 ^£44 ^£44 44 £.4^ ^W3H4 
4. 

<75> ^ef) ^iw 0 v ^°fl 4«- "^H 1 -^ 4 ^£4^4^ £ 34 h 44 £4^b «}4 ^-o] 
4 #(30) #4 °M 43* ^ ^44 #$£.3. M44 44B4^I(3l)4 4 
<I44 $13-, 4"4 44H4^(31)44 ^wj-^AS 44H4^(31bH !-# 
44: 4<>1H4#4 44^3 *g^44 ^£44 7i444 ^£44 4-¥-44- 

(3icH ^44 &4. 

<76> ne)j7 4 0 ]B4#(31)4 4°lB44(31b) ^ ^£e)4 4444(31c)-g- 4 
4(30)44 4W4 443^3 44444 4t!r 44B444(32H o X j L> ^o) 
B44(31b) 44^ 7ti4B€44(32)44 44*^(33 H ^§444 &4. 

<?7> ojufl ow^u^(33)^ 41-4 ^ ^444 $14. 
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<78> ifl^cd-g- *\)2\i& °JjE}w.#(33)^Ml £M <4-§-3l^ ^so^ 

m ^i»^(33aH 3^3<H Si 4. 

<79> ZL5^L 7l1o]EHH^i(31)4 ^^Sl^ ^cg^^. C|ME^fl4i(34) 

ol 9X31, ^7] cflol^ti|j^(34)6(|^ <yw 0 V^o.3. ##£H ^3 «^(33)S] 

£ ±.iLi^^(34b)<>l 5^31, ^7l ii^^q-(34b)4 °13£H °Jj^w.#(33)^ 

<so> ^-71 =efl^]^^-(34c)5f M^J^S 71)0] safl^ aj. 

7] ^JLeH *Hf^(31c) ^3*1 ^4^^(34d)ol 

<8i> ^-71 =efl«l^q-(34c) ^ ^S^*] #^#^-(34d)* 7]«(30) 

<82> ojnfl ^lms^-(35)^r W^q-(34d)4, 7fl°]H*ll.E.(31a)£l- di^sflH 

(34a)s] tfJfofl 3-4 *fll, ^2, *(3$«|«-(36a f 36b,36c)* SMi^^H 
(36d)-i- SHr^. 

<83> zl^jl ^7} ^-4^(37)5] sl-^-i: *n<q$ s^^^H «va>^^-(37)o] wqa\ sx 

<84> o]nfl tiVA}^^-(37)^r SM^<3# M*Hr H] °1 E| ^(34)4 ^ tg^£ 

<85> zleIji *j|2, *1]3^* (36a, 36b ,36c) g *M-*(36d)Sl afl^ #7] 

7^(30) afl2SLS:eK38)°l 
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<86> zl^ji s$y] ^i, ^I3^^*(36a,36c) 51 =L<t) ^2^^(38)^<H] Tfloje 

S| = ^>(39a)4 i^3j)H^>(39b)7> £U, *fl2^^(36b)^§r f-sfl 

*1 W^(34d)4 ^s^, f-4*(36d)4 W^(39cH ^ 

< 87 > ^-7] ^oflA^ £oj ^"S^H J= 4^^-(39 c )o. ^Jf#q-(34d)4 

^)2€^#(36b)l- ^€4. 
<88> nelJL ^>7j l>A}^q-(37)4 M*d^-(39cH Sfi^^ °]&t±. 

5asf £ 6a°fl 51*1 *> w>s^ ^o] 7l^r(30)^Hl 51*1^ #^^1 ^flia-CAl), #5} 

7llolH4£(31a)^- #7) 7l]olHBll = (31a)^^ H^ilS. »M Hafl^(31) 

4 A oM 7flolHHfl^(31)^l^ i^^S- *§^£ ?lHB*i^(31b)i: 

<90> # 7 ] 7flolH«fl<d(31)l- f-^H, ^lS*!!^ T^A^ 

oi> cf-g-ofl ^|o|E«|Aj(3i)oi t^<g 71^(30) 4°14 A >°]^(Si02)q- ^ 

s]€- i-HBeH^CSiNx)^ ^^i-^^r oflr^i ^B}€-(a-Si) 

+ 1-^1- ofi-^i ^Hl^)* 

<92> o}3£.6\] #7) ^^}%^ SflE^^H ?lHB^(31b)^ Aj-Jfofl o} o_} i>fl t= ^ b}] 

5 #(33)-|- $^$4. 
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<93> ZL5}JI J§7] ^E1«.^(33)C>1 *§^£ 7]#(31)3 ^ofl l"^«€(Mo), ^^^!(W) 

^ i^^^(34b)€- 

<95> ^7} cflolEiHflAi(34)* ^^^-4 **W, i^^(34b)4 £^#3 <>13 

£]JL #7] <S«E|ti.^(33)^ E]-4f4 H^l<?]^^(34c)€- D^ul, #7] 2=3]£! 

^^-(34c)4 °.5L TflolBafl^ofl i£E]*] *H*-*i^(31c) # 

4^1 ^#^-(34d)# *§^W. 

<96> S*V ^"71 i^.i^^-(34b)4 =*A<y^(34c)l- n li3i l~£f- °>1- 

3]^ *]zJ-*M ^E)ti-#(33)^H1 ^.si s^( 33a )°- ^^^4. 

<97> r}.g.ofl E 5b <4 ^ 6b o]] £ a]^ «}£>)- ^o} < ^me]*] 4H?-3i^(34d)-§: 7l# 
##°\] ^^H#^€(benzocyclobuten:BCB), £5.a}-H!(photoacryl )7fl ^x] 

(resin)^l ^7)*i<£^t ^f- # ^im^5|(35)# % 

<98> o]J=rofl ^lja^n1.(3 5 )^. ^E^^H 5H^<*H ^-4^(36(1)* 

<99> zlzIjl ^-4«-(36d)^- S.^ ^lmse|-(35)^Hl ^ &o) 2}-j7 ^Ya}^o] *\o\i£ 
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<ioo> nelJL H>4^^-(37)^r 7l#(30)iH ^^^(SiNx) *fl2J5LJE. 

^(38)* 

<ioi> 4-g-o]] 2fl2J£jLS}-(38)4 w>A}^^-(37)4 7]]o]e^<gD}.(3 lc )^. ^f$\*\ ^£e}*] 

^^^■(34d)4 7flo]B3flH(31a)^ ^^3)) = (34a)^ tf-^ofl 43- ^ *)] 2> ^3^^j 
*(36a,36b,36c)* <>H M#(36d) 7|#(30H = 5^4. 

<102> cf-g-ofl ^ 5c s]- £ 6c<>fl 5^1 tl: ^^^i^-(34b)^ H^^l^^- 

(34cH ^£ 71^(30)^ <?11-e1-^1- 0 1^( Indium Tin Oxide : ITO) Q 

^ 3 _^.a}o]h (Indium Zinc Oxide : IZ0)f-* £^Rr f-^ H^^r ^f- ^ ^ 

(34d)4 SMi^^H ^4^^(39c)^r 

<103> #7] «>4^^-(37)^- *S^f-4 ^Hl, 7flolE 3 fl S . (31a )^ ^ o)c\) o]^ 

$ ^]2iS^(38)^H] ^7] 7]MH3i)H(31a)2l- ^t}^ TlHBafl = #*}(39a)l- 
JL, ^^sflS(34a)^^ s« ^ o)6\] ^]2^3:^-(38)4H) ^^2fl^.(34a)^ 

iJ2.^sl) = ^K39b)# 

<104> o]v% lU}^^-(37)^- #7] 3^*3 3 -§• *3^Hfr cfl^E^B^(34)4 

<ioe> £ 7, £ 8£ *H2 y <MH 41- Mt41 ^ ^-S 
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<107> 51 9a ifl*| 5. 9c^ f^S] ^2^ofl ofs. bUH^ <5« 33 5 a] ^1^« 0 ^^ 
<H^ol7l^-s] ^-tfl^H #313 ^^£o1al t £ 10a H 10c £ 9a 

vfl^l £ 9c^ D-D', E-E' , F-F'S 4^ 3#SH -^^^H 44 £Aj*> 

<108> ^Efl *H2W 0 V^£ ^Aj-Jfofl CL^^ ^-g-^H ^FP^ ^M^lS. 

*J, £ 73|- £ 8°fl 5=>M# 4^ W^-(¥^-*(56d)* 4^ ^t±^^)^ ^flliLS 
4(55a)^H .a.H-8- ^l2^.S^-(55b)(£ 74 ^0.5. 44^ ^)3f, ^2^^ 
(55b)^oHlAi ti}Al-^^(57)o] #^4fe ^l^«>Jlfe ^sfl ^l^lH 44\+ 

<109> #Hfl *fl2#lH 4€- *fl;§£A) ^yj-tg £ £ 

10b4 £ 10HH ^ll.a.S^-(55a)^Hl ;*l]2JiLJL4(55b)^ ^3L% ^ Sitf-^ 

^.S tiJ-A>«-ofl cfl-§-5]fe ^]2iS^-(55b)o] iL^ sJHa-g- #51^- tg^Vc^ ^ ^qis } 

<110> ^ 7 )9± M *)]1, ;W?H 4-E- ^^SAl^-x]^ ^S^A] ^ 

^ofl seH M ^^5>^ ^o] :giL*M, ^ WW a>A>-^o] 7 ^%o) 

#^4fe &*\}7\ &4. 

<111> 3L§) ; ^gj) ^ 2 » 0 >^ofl tcf^- aVA}^J2f^ oJj^fiAl^HA-^ i£e|*l ^^i^-ofl 

^*Kr ^W^W Jl^ilM: ^ aVA}^- 7 fl^ ^-cfl4 
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<H2> -g- ^o. ^. 7 ]^ ^ M# ^ t } 7 ) o)i}q %c LS _ > s^r] aUpM 7B 

<113> cf-S 4*3 £ ^ ^^1^ ^ 

<114> £ av^fi] ^ CfS. -E.^ OV^E^^^E^ ^^oj £^Tr U"*]^ ^ 

<115> ^-714 Q£ ^Z}7] £ ^HF^ ^WU^m 4 $± 

c^^o. ^o) t} ^ 4^r7fl^ ^olBHfl^i ^ HHEitiJ)^; ^7} 7]}o}^^ t^o)^^ 

<ii?> ^-71 ^4^q-o] ^-71 tq-^B^l^^ =e11^]^i^-2] <3#-*f4 ^-7] i£e|*l # 
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<ii8> #71 ^-4^°] H 4 D 4S^li^ Hefl°Ud^4 ^7) tf^-^ JE. 

<119> # 7 ] i&A}<m<$X\ #7} ^-4#^4 ^71 tiVA}^^- A>o]efl^ JiS^o] jfljflSlfe £ 

<120> #71 ^71 ".Ul-^^oflA^ ^ sfllg-g- ^ ^-1- £^4. 

<i2i> # 7 ] tiUJ-^-a. Mo-Al 5E^ Mo-AlNd^ 2# ?£S ^^4. 

<122> £ cf^- ^A]^]oi] nfa aVAf Jf4$ ^S^*^ 4 ^^oj tiV 

Af<^«4 ^-2j-<^O.sL 343fe ^^M^lojl £MAi, «fl*lSH 4^*3* ^ 

M 44BM^4; #7] 44H$4^2] =^01^^-4 <^^]^o.S. ^3 

4 W^^-ofl 33 M4£* #4 sM^^H *§>83 f-4^4; #4 *43^4 
^7} = 44h^- ^vi- ^ *HPf-4*°l iL:§:44; #4 *fl 

2^4** $U = 44^ #4 #4 ^4^4, #4 TjAf rf^f 

°fl <?1^ *fllf-4* 4^4 #4 aVAl-cg^o]] «VA>^^ i^4. 

<123> ^-71 yVA}*}^ ^A> #4°fl4 #4 *Hif-4«- 4^14 #4 ^4^1 ^"4 

^44. 

<124> ^4 3E 4€- -S4°W tf)-g. ti>A> oJj^^Al^-^]^ 4 3*4^ 

1>4^^4 ^4^^^-S. 344^ ^^SAi^oii ojc^Ai, h4 *ti434 44^* 
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t^I^M, -8-71 iSe^l ^ H^SlsH-* # 7 j «ul-<go=H sl%°] *g 

#7) 443^M *l]2^4*-§r ^ £-2 tiVA^^ofl 

<125> Aj- 7 ] 7||o]SMll^4 <$7] 7flolB«B^i il^l Ti^AjE^ ^ 

<i26> s&tt £ IWI a 41- *1*HH 4€- £4 44*8 ^^s^l^lfe 4 sm^o] 

^*Hr 7flolE ti flAj c-)]o]E-1 BflAjii).; aJ- 7 ] T^ole^s). ^o]E>fl^2] 5La} 

4£°fl *§^€ ^H^^l^EiSf; TflolEaflAjo} c^a.^ o]i=o^ ^j=e]a1 <5}4# 

^-4, ^7l ^Sel^l SH^^-JH TflolH^^^ A}o)ofl 4^ #43 
^-4; ^7l i£El^ #43^ ^^^i SBJj^j- £ J, # 7 ] wV^B^^liEil- S.^ 

H^- #?i sm^^H *g^€ 44*1^4; ^"71 443^ =5i4£^- #71 £ 

<127> # 7 ] H^^^g- ^S]^cf, 

<128> olef, $JjL3 # 2 cH £ t^l "4€- £444*1 ^S^*)* ^Ajaj] 

is. 44<H 
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<i29> *1 #30.3. *]-Jf7)#o.3. ^B^*)^ o^eflo] 7] #4, 

^-a. 7 ]^.0. S 1-5^^ 7] #4, #7j 7]# 4o|«| ofl^ ^ 

<130> 

<131> £ 11, £ 12^r £ *jU4H°W 4§ ^S^tf*^ ^£ ^ 

<132> zl^jl 5. 13a vfl^l £ I3c^ £ ^]l^A]^]oi] 4^. h>a}^-4^ ^^S^^- 

<i33> £ 14a £ 14cir £ 13a £ I3c^ G-G' , H-H', ofe} 

<i34> <^7H, G-G'^ ^^-BSfl^l^Ei^ i£sl^ 7] si) a] Ell- JI, H"H'fe 



<135> «Vtg^ ^!^Alc4]^ af-g. tiUHt-^ig 5L 114 £ 12<>fl £Al^ 

44 £°1 3711 Tfl^l S3)] = (81a)7]- ^£ 7llo1e H )lAj( 81 ) i ^£0} o_] 

^ofl i^2fl = (84a)7l- ^€ r-flo]Blafl^i(84) , Sfi^^, WH^I^e] ^ ^£e) 

<136> Aj- 7 ] ^cgca^. A-| JjJ. 5LxHH <8^€ 7flo]H U flAj( 81 )4 Uflo]E»]Aj(84)ofl 

^SU, ti}Af«4 ^4^-5. ^^Cf. 
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<137> o]nfl Sf^^^-a- ^4*d^(85H iSEl^l ^^(84d)4 33 ^$°) 

3, ^4^(85 HM1 ^12^3]-1-(87)1- ^pfofl aVA}#q-( 8 9aH OT. 

<138> ZLSlJl WV^E^^^E-]^. 7llo]EHl]^( 8 l)4 CflolE^|)Ai(84)^ JE^Al ^ofl 

#7] T^H^A}^!)^ <a^O. S s.^ 7flolH^(81b)4, #7] 

^.^^^•(84b)4 ol^m H£fl<y^^-(84c)AS. ^^4. 

<i39> nelJL ^£3*1 ^sflA]E^ 7floiE ti fl^4 <aisi <£<$<*\<£\ ^sel^l e>-^ 

3^-(81c)4, 7flo)H^^-( 815 ) ^^^-(81c)# #^4 ^7l^o.s. 

^]7]7] ^ 71101^^^^(82)4, ^-7] Hell<y#^-(84c)4 ^^1^^ ?i#sH 

<140> ^1-714 ^ ^-g- £fe -g- tiVA}^^ cfl^^Al^H- ^Dl ^-*fl3 O.S. 

<wi> £ n4 £ 12ofl £Alt!- 44 ^-o] ^rg^. 7^(80) ^Hl #3. 

^*^}7ll 7llc»lBBll^(81)ol tifltSH 9X3., 7\)o)B^(Sm)^\ <£»^SL 

S. 7l]o)B^i^-(81b)ol ## ^SU, 3£ 7flomtifl^4 <^^l^o.S. ^£214 
<?]*H1 ^SSl^l *Hf*i^(81c)°] *g^SM &4. 

<W2> BEt} 7flolBHll^(81)Sl #i=Hm 7flolB3fl = (81a)7l- ^4<H ^Jl, t-fl o] Ei afl a} 
(84)4 i-^^3)l = (84a)7} ^4<>1 oicf. 
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<W3> 7flolH U fl^( 8 l)4 7flolH^^.(81b) $ ^£5^1 ^^^(81C)# S.^ 7\ 

#(80)4M] ^7l^o.^ ^^a] 71 71 7]\o] S.^^(82)o] oiji, ^-7] 71H 

B#^(81b) #Jf2l 7)]o1e^^^-( 82 )^H] ^El«^(83)ol ^4. 
<144> o]al) <?«E|«#(83)^ ^el^^S. ^5)JL, 7llolH^^.( 81b )^«.^ *fl 

<145> lieU #7l 7flo]Enl)^(81)4 S^f sr^o^ ^ ^ ^ Cflo]E-]afl^(84) 

o] #7l c-HolEiwflAl(84)o1]Ai <y^o.5L ^E^tiL^(83)2l ^4 

£ ^^^^(84b)^] ^i, #71 i£^#^(84b)4 ^H^H ^B^w^(83)^ E}^4 

£tH^s]<H =efl<y^q-(84c)ol £>i}. 

<i46> zl^jl ^7} Hefl^]^^(84c)4 <|J^o.5. 7flo]HtiB^<»fl # 

71 *H^^-(81c) #^-7}*) ^^(8Ad)o] 

<W7> #7] W^^-(84d)3f 3^ ^.4^^(85) o] 

<148> S^ofl^ 5LAj5]*] ^r^X]n]: ^7l f-43^(85)£r ^7} ^3 ^ 

<149> o]nfl 3=4^(85)0. x}Jfo\] Qt$q ^2M*(87)Jicf HTfl 

<iso> zielJi «>^B^^]^b14 S^L^-i- #7] 71^(80) ^ofl H^^H Q± 

^^9] ^-4^^(85)4 ^^H2l) = (81a) ^ i^2fl = (84a)^ ^-«.ofl ^4 Jf4#4 

afll, ^2^#(88a, 88b) o] i3l^-(86)ol 
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<isi> ^4#£ ^1^4*4 *« 2^4*3. ^-£4^4, jfli^^o. £3:^(86)0)1 o^sj) 3 
4 #Jl €4## 43)4^., *)]2^-4-&£ 4^4 «>A>^^-(89a)^ 44 

^444(85)4 ^&)4^r 4^4. 

<i52> 4^ ^if-4*^- 42^-4-&-&4 ^^H ^4. 

<i53> ^e]jL 4^^4-4 4if-4-t-4 34 #4-^ % °H ^l^* 4^4 

f-444(85)4 ^44-5^ £4^4-4 tiVA>^^-(89a)o] *§444 &4. 
<154> »VA}#m89a)£r 4^ 4 "I" 444fe 44 4 4-^ (84)4 

<155> zl^JL 44 «V444-(89a)4 ^444(85 H ^44 4^44-§: 4€4. 

<156> ^-712)- ^o] ^^VS ^4^^(85)0] ^£^4 4^44(84(1)4 €"444 9X 

7) nfl-^ofl, ^44 4^44(84(1)4 ¥444(85) 4<>H %S.2\ ^o] sgj^].*] $ 

4 4£44^ ^ $14. 

<157> a*)- a>A>^^-(89a)^r ^s|(86) 41^-4*4 34 4-4-?-, ^5]JL 44 4: 

4^-44 <244 4i¥4«- 4^444 <34 1)444 3l°-*g. ^}s.^ ^44 ? J *r 
5d4fe Jl44 &4. 

<i58> cf^-ofl ^7)^ 4fe ^-4f-4^ 44S4444 4s« 0 v ^* £ 13a 4 

4 £ 13c4 -£ 14a 44 £• 14c# 4-^44 -£444. 

<159> ni^ ; £ i 3a 2f £ I4a4 £44 44 £ 0 1 ¥44 4^(80)44 ^44 4 
^I-h-(ai), t-Bm^Kilo), ^i^(W), 443 £44^^ ^44^ 44444, 
4 ^443* 4^£^- 44B4H(8ia)4 44 44H4H(8ia)44 ^'S-^je.s. <£4 
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€ ?lHBHfl^(81)4 -*7l ;HHBafl*i(81)£) <a^MH dt^^^j9.S. !-# 7fl°lH 
3^(81b)* 

«H iSEj^l *Pf#q-(8ic)-8r $^$4. 

<161> 4-g-o)) 7llolHHll^(81)ol *§^£ 7]#(80) 4°1 ^(Si02)4 ^ 

5l€- i-WHeHH(SiNx)s]- l^Ml- f^Jl, oj-f-sl^ *Je^(a-Si) 

4 °1 «-fr€ 6 >l-sl^ ^^§r ^ V *M 7flolH^<gn|. (8 2)4 av £ ^A (0 f^3li 

+ 4**1 ^ ^5^#)* $^$4. 

<162> o]^o1] ^-7] te^l^-i- ^E^H ^7) 7fl^B^(81b)^ #-^1 0>°^J=igBfl 

si *±S.%MQ% ^*V4. 
<163> ZL^JL #7] W}£^2))^o] 7)^(81)2] ^ofl -§-e| iL^ (Mo) , Ej^^l( W ) £ 

xr 5L*(Cr)4 £^ f^j-JL sflEi^W. 

<164> ^-7] 3flE^ ^1*3§H ^)olB^^^(82)^- A>olc)l -37 S^Kr 

^«fl^(84)^r S^aJ-jl, ^olEitifl^(84)^ <£ ^6\) ^.^sfljEl (84a)» ^^^Jl, #7l 
7flolE^^-( 81b) o] a o v«.o^ tiV^^s)]^^ ^^^l^s. i^^^-(84b)^ #<& ^ 

<165> zLZlJL ^7) dlo)Eiafl^(84)* $<$#4 iJ^#^-(84b)2f o}2) 

S)5L ^7} o>£^l2H^^ Ef^4 ^j^H^ =efl«y^^-(84c)^r ^Sj-jZ, #7} ZLZ]]9l# 
^-(84c)4 ^l^A^. <&%s\*\ Tfloleafl^ofl iSe}*] *H*-*I^(81c) #4 

off ^£3*1 W^(84d)* ^<&4. 
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<166> ojjBrofl ^-71 iii*i^K84b)4 Heflo]^^(84c)^: 4i3S *}£.*)]# 2} 5.3$ Q o\ 

#(83)1- $^*Hl f ^B^^^l- *fl3$ «|El«^(83)^fe o}!^ ^H^a^o. 

S t 1 ^ A«1 e^#(83a)* *8#$<=h 
<i67> £ i3b^ £ 14b°fl HA]1V 4^- £°1, #7l 4u£.^*l^-(84b)4 

(84c) °1 3#€ 7]^r(80)^ ^efl 6jf-^l-4A].olc( indium Tin Oxide : IT0) 4 °]-§~ 
^ a _^.A>olH (Indium Zinc Oxide : IZ0)f-# if-^Tr f-^ S.##^r ^f- ^ 
€ #^Kn ^4*H, TfloiBHflAi^Hl ^€ #7l ise]^] #^3^ 

(84d)4 33 ^£|5E^ SM^^H ^-4^^(85)1 ^^4. 
<168> o]nq ^.3]-^^-(85)^r *H2^M-#(£ 13c^ £ 14c3 S.^Jl , 87 , )ol ^1 

<169> ol^oi] £ 13 C £ 14 c o)l jea^ w>s}- ^o] Bfl2A}oltSH^ 

(benzocyclobuteniBCB), iSf>al(photoacryl)7l] ^M(resin)^<>l -fr7l££* 

<170> ojsf ^<HH #71 S.S^-(86)^r -fr##°l ^ ^"S^H: ±^ ^TllS. £ 
^olas. tiVAl-^^-jzf % 7 ] 4 afl^s] ^ ^oji 7l^ ^sll^l€^(parasitic 
capacitance)^! sj*f| M*Rr M* t 5fl4. 

<m> c^ofl iS^-i- ^l^*H SM^^I ^4^^(85)21 <a^^ol =e^5L^ *fll 

7llolB^ = (81a)2l- ^j2.>i3flH(84a)#^l SL^^^r 
^ afll, *fl2-E^l-(88a, 88b)(51 13c)# *8^$4. 
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<172> ol^ofl i^^-(86)ol 71^(80)^ ##o\] t^ D l-ff(Al) SEfe ^-f-olw ^ 

^ Ag4 ^ So] ^ji aj-A^oj *|<H\+ ti>4^^f# * *HEH*M, 

71 ¥4#^(85)°1 JELe^ ^a> ^1*4*3 *>^H W 

^•(85)4 s}-^^ l^fJfoil a_Uf^( 8 9a)* 

<i?3> ojttH H_Ul-^q-(89a)^: ^SB^fe 2# t^H : Mo-Al, Mo-AlNd)5. 

# ^# ^ 5131, Al, AlNd4 IT07> q% *J*H ^7]^ <r 

<174> o]nfl ( Mo^ *|3M Al SE^ AINdfe *>A>.E7]- #^o]cf. 

<175> ti>A}^^(89a)^: ^Hl , TlHB^H (81a)#^ ^* ^ °H 

^ BJi^(86HMl #71 7flolBsfl = (81a)s}- 3#§}^r TlMBsJ)^ #7}(89b)-I- ^^JL, 
i^3|)s(81a)^ ^ <>H B3L^-(86)^H1 i^3|)^.(84a)4- 

^ ii^2}) = ^:7>(89c)l- <8#$tK 

<176> o)nfl tiVA>^^-(89a)^: #7l sMi^^r ^sHr Hi °1 El ^(84)4 -2-«l 

<177> o)sf ^ ^ofl ^sflA^ h}a|-^4^ ofl^A]^^. ^l^s}^ ^eflo]^^-(84c)4 

^4^(85), i£E]^l ^Hf#^-(84d)4 ^4^(85)?JH| IJE^ 

x] smb s]h.b ^ m. 
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<178> at!- (85)4 ^11^4*^ t^o] ift^cfl ^Vo^e}, 

£*}JMM ^l^MHl-4 *}^*\ ^4^(85)4 f^SlES, SMHM 7fl^^r 

<179> ^12^AH1 

<180> £ 15, £ 16^- £ l^^l *fl2^AHofl ^ tiVA>^3f^ ^^SAl^l^l Sg^S. 5{ 

<181> s. 17a vflx] 5. 170^ 2fl2^HW 4€- ^>¥^^ ^^fi^l^l^ *» 

S^-fr 43H4^4 ^-tfl^H 44^ #7f|aj ^:E°14. 

<182> nelJl S. 18a tfl*) ^ 18c^ 5. 17a ^4 £ 17c 4 J-J\ K-K'4 L-L'<fl 44 ^ 

44 S.*l* ^^Hol4. 

<183> 44*1, J-J'fe- tiVD| B ^^] iE ^ ^£5^^] ^3flA]E-H- 4-S. ^-^Ho]j7 ( K-K'^r 

i£44 ^sflAlE^ ^41-* 4€- ^^lJL, L-L'fe 7flolB2fl = l- 4€- #£:£44-. 

<184> av^^) ^^HH tiVA>^4^ tiJ^iAl^fe- £ 154 5. 16<fl £-4^ 

44 ^o] 3711 ^£4 H^ofl 7lMH*l|£.(91a)7> 7fl°lH«li#(91) , i?#4 oj 

<34°fl i^3fl^-(94a)7]- ^£ cfl olEjtiB^(94), sj-i^, 44^4^4 ^ ^£4 
4 7^443. ^^4. 

<185> tf 7 ] sb±.<$q& *]3_ ZLx}Z\d\ t$$Q TflolH ti})^ (91)4 444«ti^(94H 4*fl4 

#444 ^4^5. ^€4. 
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<186> o)a|) Sf^^cdo) ^.^^^.(95)^. S.^o]^^-(94c)4 ^ ^(94dHMl 

*\Q ^>^(99a)-£- ^4^^-(95)^Hl ^2-^4^(97)* £JZ ^Apfofl ^ 

<187> # 7 ] ^4^(95)^ J=^l*l*i^-(94c)4 ^^^(94d)^ -S-*H 

4. 

<188> ZL^Jl B^JE^iE^ o] E H fl^ ( 91 )3Z)- C|H &| ufl (94) 2} ^ ofl 

^sH, 7iHH«ll^(9lHH <^^o.5. ^€ ^]o]H^q-(91b)4, ^"71 
cflolE^yflAi(94)ofl^ 7flolH;*l^-(91b)^ #-¥-5. <3#€ i£.i?R(94b)4, #7l ± 

5.i*i^(94b)4 J=2fl°l*i^-(94c)-°3. ^£4. 

<189> ^£El^l ^3flAlE^ TiMB^^ g^^M ^£H}*1 

(91c)4, 7flolH^ < ?l^(92)# +}°}*\] ^Jl #71 S}-*f^(91c) tf^jMl ^£ 

^£e|*1 ^^q-(94d)^S ^^4. 

<191> JE 15$]- J£ 16°fl ^^tt 71^(90) ^Hl tk^L 

MJ-^S. ^WTfl TflojEyfl *K91)<>] tifl^SH «1JL, ^-71 TflolBtifl^OlHH ^^6. 
5. 7fl°]B3l^-(91bH $131, 7l]olH«fl^i4- ^l^iLS 

3*H1 *H*-*iq-(9lcH *§^s\°] $m. 
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<192> ZLE^JZ ?IMH«fl<*i(91)3|- ?IMB*R(91b) ^ #^-(91c)^Hl 

#^-(91b) #-»fSl 7)lo)B^^^-(92)^Hl *"E}«^(93H ^sq<H ojcf. 
<193> 6)njj ojj^ a.^ (93) ^ o^s]^ 7llolH^i^(91b)^ 

3 *fl.^^-§- ^lt!: ^Em#(93)^Ml^ 5L*§€ ^>#^^ ^el-E^iLsL ^ 
^^(93aH *§^s\o] 

<194> 7llolHwfl^(91)4 51-^^-8: ^*Kr ^]olEiufl^(94) 

ol 01 ji, ^7} c-Ho]E-laflAi(94)^A^ <^h 0 v%>o.s ^^ti.^(93)Sl <g^4 

€ ^^#^(94bH SU, #7] i^i?}^-(94b)4 ^^ti.^(93)^ Ef^4 

JS-^sH S.i*lltl^K94cW 014. 

<195> riSlJl ^-7] ^eflo]^^-(94c)4 ^l^£l^ ^c* TlHEyfl^ofl #7l 

*Hf^(91c) ^ofl ^£3*1 ^^q-(94d)°l SU^. 
<i96> nelJi ^^^ofl av 7 ] i^ei^l ^f^(94d) ^ nefl<?2*i^-(94cH .£B^sH 

33 ¥4^(95)°1 
<197> ojnfl f-2f^(95)£: ^<H1 ^l2^-4*(97)^.4 ^4. 

<198> ^l^zj wVnj-E^^I^E^ 5^-41^^ ^7) 7l#(90) ^^fl ^ ^ 

¥4^^(95)4 7l)olB2fl = (91a) ^ ±SL^n^(94a) W^fl AA *ll 1^4*4 
*fll, ^I2^^*(98a, 98b H JUlTOBH $X^. 
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<199> ^af^^ ^1-^4^-4 Wf-s&S. nMMfe^, ^l-f-4*^- J±:£ ^(96)41 2)n % 

<200> 4^ ^i^s-o. ^2^4*^-4 =l ^4. 

<201> ZL^JL S\-±^^^ ^>^-o)]A-1 ^1^-4* ^4^(95)4 

<202> a o v 7 ] ti>A>^^(99a)^ s^J^ ^*Rr ^ol&|afl^(94)^ ^ 
<203> «}Al-^^-(99a)5!]- ^-4^(95H s^^-fr 

<204> # 7 )<4 ^-o) e^^^. (95)ol Hefl<y^^-(94c)2l- iSB^l ^^^(94d) 

4 ^ 3X7} ufl^-ofl, H5fl<y^(94c)4 ^4^(95), i£HH tfJ^q- 

(94d)4 ^4^(95) A>o]oH ^Sj-A]^ ^ ojcf. 



<205> se^- ^Af^^-(99a)^- Use]- (96) ^s^o] ^ A |- i&S>Jf , ^a> 

<206> Aj- 7 )4 ^ o. ^ laVA^aq-^ ^S^l^l^ ^ls»c^* 5- 17a 

*1 i 17c4 £ 18a £ 18c» %^*H ^$4. 

<207> t^^, £ l7aSj- £ 18a*fl n}<2}- £oj ^.tg^- 7] ^-(90)^] t^aJ 
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°fl ^^3* 7ll^H3))H(91a)^ <#7] 7flolHBliS.(91a) 0 fl>H °4^^-S. 

(91b)^- 

<208> -tf 7 ] 7ll^Bafl^(91)# §-*H, ^ 7l]o)BWfl^^ ^£5}*] ^sflAlEi <g 

«H ^SHl^l *}-^*l^-(91c)l- 
<209> cf^-oil 7l)olEHfl^(9 lb )ol 7l^-(90) *nS°fl H(Si02)4 

i4olHe^olc(siNx)^ ^ ^^1-^-8- #^K2, ^^Al ^M-^ ^eis 

(a-Si)4 ^l- 0 ! ^5]^ ^e^# f^ v *H ^fll^f^ «Jr£^]#(^l:3l^ 

<210> o]^cfl A o V 7 ] arflE^^^ a> 7 | 7flolB^i^(91b)^ ^-¥-^1 O^^flc^Efl 

<2ii> n^ji ^"71 avs^sfl^oi 7l^-(90)s] ^^^i s-e)y.^(Mo), E J^31(W) S 

<212> Aj-7] SflEi^ -^-|- *Hl^<2#-§: *Mofl T2 i2Af5->fe ^o]E^flAj 

(94)1- cflolEiaflAj(94)o^ <^ = (94a)l- #7l Tflo] 

H^(91b)^ tf^S ^ 'JtAi ^3 3. ^hE^MH^ H^f4 
^3^(94b)-8: ^^4. 
<213> n^JL ^-7} n\)o]B]^^(94)-ir *g^4 -g-Aloil > ^5.i^i^-(94b)4- °)^ 

5)3. ^-7} ti>£^3fl^^ e}^-4 ^efl<?l ^^-(94c)^ ^*KlL, ^7} 
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^-(94c)4 7)Hm«fl>$H #^-(91c) iS^M 

<2i4> o]*.o)) ^-7) ^^.^^^-(94b)3f ^efl < ?]^i^-(94c)# 4^35. £^ o>-§-^ ^a) 

<215> cf-g-ofl £ i 7b <q. S. 18b^l H^ltl: a>^- i^^^^-(94b)^f ^sfl"?!^ 

(94c)°l 7]^-(90)^ ^^ofl o]#-^-^-a>o]h( Indium Tin Oxide : ITO) 9\ 

^a-^-Aj-ol= (indium Zinc Oxide : IZO)^* JE^fe ^-^ £^^r ^.f- t ^ 
€ ^*41- ^^H, =efl<y^i^-(94c) ^ 3# 7fl<>]Bw)l*HH] *g^3 #7] 

^-#^-(94d)4 ^35^- st^^l ^^(95)^ 

<2i6> ojnfl s 4^-^(95)^. ^o]| ^ 2 E3j.^ (:£ 17cS |. £ lgc ^)o] ^^Jicf 

<2i7> o]:fofl s. 17cSf £ 18c^l S^ltP ^^M^S-^ 

(benzocyclobuten:BCB), 3L£o]-H^(photoacryl )7j] (resin)^ 3E.1Hel tM *l<£|-§- 
^ nf- ^ a^sI ££«H jS^eK 96)^8: 

<2is> o]sf ^ofl^ ^-7} ^.51^(96)^- -ff^^l ^ ^ ±^ ^ng- 5- 

^(parasitic capacitance)^! ^Sfl t^S}^ *&*\lt t 5 
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<219> c^ofl SS.^-^ *1^«H s^cg^o} ^^^^-(95) o] o_jcg<3 

^ «H *U, *fl2^*(98a, 98b(5^1^r &-g-))-|- *8^th}. 

<220> ol^ioi] ^^(96)^1 ^€ 7l^r(90)^ *H3<>fl <|Mp*l%-(Al) SEfe ^tfl-H- ^ 

H^r AgSf ^ ^Jl HVA>^-ol £f|0^ a>A}^-g- * aflE^SH , ^ V 

71 ^^(95)°! JEL^u^ ^4*(97)^j 7}&z}B)<>]}*] <#7] M^(95)4 

<22i> olnfl y_U)-^^-(99 a )^ cj-f^ ^^iiq-^ 2^ ^2 Ml : Mo-Al, Mo-AlNd)S 

5jo] wH^^c-fl, zl o]°-i=. ^ *l^(iT0)4^ ^ z^-Sr ^ Al, AINd 

5f IT07> ^ 3*}*} ^7]^ i>y>H ^ «<M^- ^ ^71 nfl^olc}. 

<222> aj- 7 | ti>A>^^-(99 a )^- ^^^-34 ^aH, 7flolHs|l^(91a)^ -g-^* ^ °H1 <?]^ 

% JiJL^(96)^Hl #71 7flolBsl] = (91a)^ ^sKr ^HH^^T-H 99b )€- ^^^Jl, 

ii.i^|H(94a)^ -E^* ^ °H ^1^*}- iS^-(96)^°fl ^^.^sfl = (94a)5|- 

^ ^^.^2)1 = ^:7>(99c)l- ^ ^ ^Vcf . 
<223> olnfl HVA]-^^-(99a)^ #7] s}-^^ 32l*Rr ^)o] E] till ^(94) 4 3.*] 

<224> Q*. ^6\] o\^A] tiU}Jfj^ <X^ K X\^x}% *\] = efl ^1 ^^(94c)^ 

-3f^^-(95), ^f^(94d)2f ^3^(95) *H1 ^ 

S]JE.^. ^-§- ^^-Al^ ^ ^inf. 
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<225> ti_VA>^^-(95)o) ^H^-i).^ 2^0] c^w-ojl igAjs} 

^>«-oflAi <£^Q ^1^4^ *>*HH ^^^-(95)^ tiU}-^ 7fl^# 

<226> ^13^H1 

<227> £. 19, £ 20^ ^ ;*I13^HH ^ *VA}Jf.^ sg^S % 

<228> £ 21a vfl*] .£ 21c^r -g- *1l3^HHl ^ ^Ff^ ^ 

<229> zl^jl S. 22a ifl^l £ 22c^ H 21a ^} S. 21c^1 M-M' , N-N'4 0-0' ^1 4^ ^ 

<230> ^7)*), M-M'^ ^H^^liE^ ^£2^] ?1 afl 3 # ^^£o] ji, n-N'^ 



<23i> av^o] ^l3^Al<^]oil 14= aU}-^^ ^S^R^l^ «H-3iq-(119aH A^^- 

<232> tq-Al^3flA^| ti>A>^^-(119 a )ol ^Aj^ ^Jr*}- Aj-tLofl ^ =?2i7\ <§ ^ 5] _ 

<233> ojnfl Aj-Jfo} ^^o. ^12^-4^(117)01 o^-g. ^l^tb 
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<234> # 7 j <4 1^1 # £xr ^ ^3^A]^ofl 4^ ^H"^^ <^&Al# 

*1tt S. 195+ £ 20°fl ^1 3711 <£<m<>\) 7flolHsfl = (llla)7> 

£ 7l)o|HHB^(lll), <^^«ofl 4i^3)l=.(114a)7> ^£ dH^fl^UU), SI- 

<235> #71 SM^^^r *\3- Mx}^ 7fl°lHBfl*}(lll)2|- 31 °] *\ ( 114)^1 ^ 

<236> olnfl 5)-^<*!^ ^4^^(115)-^ J=3l 114c)4 ^^*) ^f^(114d)^ 

3^ -M^lJl, ^>^i^-(119a)^ ^^^-(115)^H1 ^]2^4#(117)-i- 5J-JI 
*fl *§^SM ^"71 ^-4^(115)^ =efl<y^^-(H4c)^ ^Sel^l #^-^(114d) 

<237> ZL5^J1 HVD|E^^1^ E ^ 7lHB*fl#(lll)-4 cfl o] E^fl^ ( U 4 )^ i£*)-*l ;g ofl 

^, A o V 7l 7flolHHfl^i(lll)ofl^ ^ ti o V ^S 7fl°lH3l^-(lllb)4, C fl°l 

^tifl^(114)^^ #7l 7l|olB*l#(lllb)£l 4 VJ rS ^^^^(114b)3f, #7] ± 

^-^^^•(lUb)^- °13^1 = efl<y^(114c)°-3. ^€4. 

<238> ^sflAlE^ ^ 7]}o]B^^^- <?!^eH 5Utt il^] ^Pf-^ 

(lllc)4, 7flolH^^5V(112)-a; A>olofl ^7} *}^-^(lllc) #^°ll 

€ ^£B^] ^^l^-(114d)-2-S. ^^4. 
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<240> £ i 9 <4 £ 20*11 71^(110) #<*fl «H3 ?>3# ^ul 

«y ^ilsL sg<g*>7fl 7floiHBfl^(iii)ol tifll^M flU, TJHHBfl-idUlD^H <a 

Se}*1 t^xie^ ^*H1 ^se]^i *Hf^(nic)°l $#3<H 5£4. 
<24i> 7flolHafl^(lll)s}- TflolH^i^dllb) ^ i£e}*l ^^^•(lllc)#« 3 fl #-¥- 

^ ^7)^0.5. 33*1 ^fe 7fl°lH^£eKll2)°l <§^^<H #71 711 

°lH^(lllb) #^-sl 7llolH^^^-(112)^Hl ^Hljd^(ii 3 )ol ^^s)o^ satj.. 

<242> olnfl oflEl^(H3)^r ^l"^^ ^^AS ^#£M SU*. 7lH lllb)# 

¥-2] aflsq^; ^Blti#(113)^Hl^ 5L^£ ofs.^ *Jh]s^o_ S o_ 

*J e^#(113aH *i#sM ^cf. 

<243> ZL^J! ^7l Tfl o] H«fl^i ( 111)4 M*} ^ Shi:^^: 3 ^ «fe ^-fl o] Hfl ^ 

(114H 9X3., ^7} V\]o]B\Vl\#(lU)d\}*\ <&*&1&0_3, l-#5l^ ^H1H.^(113)S1 OJ*^ 

4iiLi^^-(114b)ol $U, #7} ^i^^(114b)4 °13sH °J| El 113)21 
EH^SJ. iLWl^Sl^ ^^^(lUcH fltj-. 

<244> ZLElJl ^-71 ^efl^l^^-(114c)32l- OI^SM >IMH«11<SH $ # ^ #7l ^S-S} 

*i ^^^-(liic) #^ ^sbi^i #-¥-^^-di4d)<»i <s#£M sa^. 

<245> nel J? stei<3<*Hi ^-71 ^sel^l #-^*i^-(114d) ^ 3=31 <?l*i^-(ll4cHl -2.*H i g3 

o] sbm^ ^-3|.^=-(ii5)ol 9X^. 

<246> ojnfl Jf 4^(115)^ ^ofl ^l2^-4-*(117)ti4 34. 
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<247> HelZL HVnj.jE^^ iE ^ SB^^-g- #7] 7^8: (110) S^^M &± 

cg^s^ f-4*I^-(115)4 7flc»lHsfl^(llla) ^ diii5flH(114a) tf-M *)11-t-4«- 
4 *\, $)2€-^ *( 118a, 118b) (5. llc)°l *§^€ *1U, ^2^.X^(116a.ll6b)^ 3# 3 
&4. 

<248> ojafl 7j|2^.3l^(116a,116b)^ *>M ^>^i^(119a)ol £-1 

* 5fe4. ^, *fl2-*f4#* ^>-¥- ^HH #fe4. 

<249> ^4*£ ^11^4#^ ^2-^4*^ ^^sl^c-H, 1^3^,2. ^m:^ 116a HI ^ 

^ti ¥4^i^(115)o| JEL&|4^ *1W4. 

<2so> 2)11^4*^ ^12^-4*^- 4 =l a 4. 

<251> ZL5]JL 3^^^ ^A> *Hl^4* ^V^H ^431 ^"(115)4 

<252> ti>A>^^-(H9a)^ sM^^ 3*l*Hr HHE-H^ (114)4 3*J 

<253> s& 7 ] a] : A|.^q-(ii9a)4 ^-4^^(H5)ol sHi^^M- ^€-4. 

<254> ^-714 ^-o] ^4^^(ll5)o] £Lefl<y^^-(ii4c) ^ ^^i^- 

(114d)4 33 ^^4<H ^7] nfl-g-ofl, =efl^]^^-(114c)4 ^4^^(115), iS^] # 

Jf#^-(114d)4 ^4^^(115) A>olofl |£Oj SE«ol 3gJl^l ^^-4- ^^S}-Al Zj 

^ $14. 
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<255> ^ ti>A>^^-(ii9a)^: ^ll^^(116a) ^ll-f-4*^ ^a> i£*V-t-. nsl^l 

<256> ^^ovqel-, tiU}3i^-(ii9a)ol <>1^-j1 54°.^.^ -friLAlo)^ ^^oflA^ 

<25?> ojsq- ^-o] ti_U>^q-(H9a)ol IL^ ^fe iSs^l tfJf*!^ =5ll°J^i^ 

<258> t^ofl #7^ tM3* ^ £^4^ ^»>§SAl^lfil aflS^-g: £ 21a xfl 

*1 £ 21c 4 £ 22a vfl*l £ 22c* #S3H 
<259> £*| t £ 21a4 £ 22a<>fl 5= a] 3: a}^- ^-o] Jf-^ 71^(110)^1 S.^ ^#<?1 

i^ig^-g- olfns. 7lHH2ll = (llla)^ #7l 7HolB^H.(llla)°fl^ «J»JHK2.3. 
7flolHtifl^i(lll)2}- ^"71 ^MB«fl4i(lllHH ^Aj£ TlMB 

^^(Hlb)l- 

<260> ^-71 7flolBtifl^i(lll)* ^-Alofl, ^ Tfloleyfl^^ A^s]^ ^A^ 

^ofl SH^^Klllc)^- U^4. 

<26i> tf-g-ofl 7flolBtiflAi(lll)ol 71^(110) ^e]s 4ol4AH = (Si02)4 

^-g- i4°1B2}°1 = (SiNx)4 ^^1-^* W^t}JL , <£4=-°.g. 

(a-Si)4 f-*^ o>s.sl^ *0l££#4 i&£*ll#(°VS-*|i 

^sl# + °>l-5l^ *8^4. 
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<262> o]^ofl # 7 | S4|E1^*H 7)] <>] B^(lllb)^ ^ofl oV^-^Efl 

<263> ti>£^2fl^ol 71^(110)^ ^ofl #^J±<i!!(Mo), E ^<ffl(W) IE 

<264> ^-7] 3flE^ ^J-g. *H8*H #71 ^ll^^f^-a: *>°H ^Jl 51^>^ HH^H^ 

(114)^8: ^^JI, c-fl^Ei«fl^(ll4)S] <S -£#^1 i^3fl^(H4a)# ^SU, #7l >fl 
olB^Ullb)^ ^S. <Q *^°-S. ti>£^2fl^i^ 
^^.^^^■(114b)# ^^W. 

<265> ZL^Jl -#7] cflolEiyll^KlU)^ ^ofl, H4b) 4 ©1 

qs\jL #7) aVs^sflE]^ ^^a. ^eflo]^^(ll4c)^r ^^^-31, #7l JE.efl 

«y^^-(ll4c)4 7fl°lB«fl*H ^€ ^£3*1 sB^^Klllc) ^--¥-^1 ^ 

£3*1 ^^(114d)# 
<266> ol^] <# 7 ] ^^.^^(lUb)^ =efl^]^i^(114c)# £^ o]-i-3i]i ^ 

^^H, ^71 av^^^Ej^ o>s.3ii -Mtq^#o_s ofl^y#(ii3)# 

^ ^.^ €-^^(1133)^: ^^*1:4. 
<267> t}£-o)] £ 21bSf £ 22b<>)l S.*]& 4i^.i^i^-(114b)2}- 

^efl^l^^-C 1140)^1 71^(110)^ ^-bI-^aVoIje. (Indium Tin 0x ide : 

I TO) 4 <y^--^H-^-A}oj £i (Indium Zinc Oxide : IZ0)^1: 5L^V^ ^ S^^r 
^# ^ f^l-jz #^^H, ^l<y^(114c) ^ 3# TflolBwfl^i^Hl 
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-iM #^#^-(114d)4 3^ 3.EJj£] £ s. sM^«3<>|] ^-4^^(115)^- 

<268> o]nj) 3=4^(115)^ ^ofl ^j|2^4*(S. 21c4 £ 22c %2i)°] ^^^-4 

<269> oj^ofl s. 21c4 S- 22c°fl 44 ^SA>ol #3.^-31 

(benzocyclobuten:BCB), (photoacryl )X| ^(resin)^ JE.^ -fr7l^<S# 

1 nf- ^ *V4» XI l, Xl2J£5:4(116a, 116b)* ^t!:4. 

<270> c^afl ir.^" g ^#^£.5. «>A].^.6)1 tfl-§-S)^r Xl2 JiJ:4( H6bHl sfHel* 

<2?i> 2,, x|2J±:£sKll6b)4 ^-^^r *H2^f-2)-#(ll7)-i- X)4t!- SM^«H 

4** ^^*J-aL, ^-*H 7flolH3llH.(llla)4 i^-i2fl=(114a) A oHl sfl= 
<*l XI 1, Xl2^^*(118a,H8b)# ^$4. 
<273> ol^ofl ^it Xl2JiL£i2Kll6b)-a- i^-tb 71^(110)^ ^i^^l 

(Al) Sfe ^-f-njw ^ iE^r Ag4 ^ ^JZ j^v* o>a>^-^^- 

(117)4 S^ofl^ ^-71 ^4^(115)4 5B^<34 #4^1 «VA>^^ 

(119a)* 
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<274> ojnfl a}xf^^-(ii9a)-8- 2# : Mo-Al . Mo-AlNd)S. ^^*> 

3M 4#*)tHl, n o] o.^ ^ ^(ITO)^ ^ ^# ^ 5iU, Al, 

AlNd^ IT07> 33 3*H £bH M <r 5fl7l nfl^lcf. 

<275> #7] a>A>^^-(ii9a)^; 71H B3flJ=(llla)^-2l ^-^1- ^ o]ofl o] 

3th *)U, *02Ji£*iKll6a,116b)'*M ^71 7flolH^ = (llla)5il- 3#*}^ 
7DolH34|H.^(ll9b)* i^aflH(114a)^ ojofl afli, 

*H2iL^(116a,116b)4Ml iiisfl S. (114a)4 3#s>^ iiisfl JE. #*Kll9c)t- 
4. 

<276> ojnfl ^rA>^^-(ii9a)^; ^-7] ^-i^<^^ 35l*Kr HH 3*11 -id (114)*!- £.3 #3 ± 
tH^JE^ «^#4. 

<277> ^AjAH] 

<278> M^o} 2)1 4^*1 a)] dj] tiVAj-Jp-j^ dj^JEA] aflS^ 

$^*4fe 3M4. 
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<280> o)*} t igrgsn 44^}^} 4# ^S.*l#*13 ^lS»o v ^^ 

<28i> £. 23a vfl^l 5L 23c^ *fl4^HH <4€- ^Ff-^ 3 ^ ^ 

<282> £ 24a vfl^l £. 24cfe 5. 23a vflx] £ 23c^1 P-P\ Q-Q' , R-R'# a}-^ ^#*H * 

<283> njxi, £ 23a4 £ 24a<Hl 5*1 ^ ti>af £o] 71^(180)^1 5.^ #^r°l 

WoIteHAI), ^-e)w.€(Mo), ^€(W), 71e}-^ f^kn *Rb^sH, # 

i=Hl ^^3^8: ^ olH5fl = ( 181a) 4 ^7l TlMe^c (181a)°lH 

Til °1B«11>9( 181)4 Til olH«Il ^(181)^1 
>IMH3l^(181b)£- ^W^h 

<284> A o V 7 j 7flolH«fl^(181)-i- ^H, 7flolB«fl^4 ^££171 7l5flAlE-l 

o^ofl ^ssl^l ^^(181c)^r ^tt4. 
<285> c]~g-ofl 7|) olHHfl (181H 71^(180) ^i^ofl ^s}€- ^>°1 S.(SiG2)i4 

-MHl^ i4^lH5l-^ = (SiNx)4 ^<£1-^ ^i}JL, Q^SLS. °}^r$\^ 

(a-Si)4 ^»ol o^ul^ -Se^-g- TlMB^^K 182)4 ^S^lfK 

o>l-Sl^ + o>^-3]^ ^Sl^-#)-i- *g^4. 

<286> o)^.6\] ^-71 ti_V£^^ 43 #?1 >flolH^q-(181b)^ ^5ffl=^^fl 

S. ^£^1^^(183)* 
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<287> ^s]j7 J£ 7 ) tiV£^Sflfi(183)ol *§Aj^ 71^(181)^1 #^0)1 1"^ «.^}(Mo) , 

(W) 2L^r H#(Cr)4 ^ f^*>Jl sfl El \3 1*4 . 

<288> ^71 ^-g- #7] X]°]^£<£^(182)^r A>°H ¥"JL H*>^fe 31 

0 l^wfl^(i84)^: ^^al, c-flol £-^11^(184) 4 «J #i£H ii.Ajj £ (184a)» H#*Kll, 
#7l 7flolH^q-(181b)Sl #-*f 2} 1&£*fljf||^i(183)4 oj^j^ ^^s. 
(184b)* « 

<289> zleIji 41-7I c-flo]e|Bfl^(i84)-i- H^4 , ^i^^( 184b) 4 i^Tj^ °1 

34-2- #71 #£.*IW€( 183)4 4^4 ^451^ S.2fl<y^^-(184c)* ^#*>JL, #4 
^efl9j^i^-(184c)4 U*ll^il3. <g^slol ^ 7flolH«fl*H ^4 ^£44 *H?-*H- 
(181c) ^£44 #^^-(184d)* $#^4. 

<290> cf-g-ofl £ 23b4 55. 24b<>ll 5=4 $ w>4 go] , # 7 ] ^i^q-(184b)4 5131^4^ 
(184c) 4 ^4 4^(180)4 4^ofl 6i§_^_^.A>olc( indium Tin Oxide : ITO) 4 <y 
#-^3-444 (Indium Zinc Oxide : I »))■§--§: i^fe ^ 5=^#^ ^.f- # <S 
^4 *>4» ^44*H, 4^ TflolHwll^^l ^4 #71 iS44 

#^^i^(184d)4 4^ s^sj^s. j^oj^o)} ^4^^- (185)* ^ 

<29i> ojnfl -f-4^i^-(185)-& ^l2^-4#(-£ 23c4 SL 24c4 5£^-^-5l* 187' )4 H# 

€ ^^iL4 3711 ^#*}£ 44. 
<292> ol^ofl #71 ^51^4-^ (184b) 4 = efl44^(184c)-|r 4^3S «VE*ll 4 4(183)4 

5=^4 4#4^ ^el^-#* 4444, #4 «>55.444(183)# 4"§"4i 
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^€ tL#(i83a)-§: S^SKa, 'ti^^* ^« w.#(183a)^fe of 

^ §^(183b)-8r ^ 

<293> o]*o]) £ 23c^f S. 24 C °fl £*ltf ^f^^f^ ^SL^l^l^ ^S«o V ^^r £ 

o] ^^AlofloJl nfs ^yj-*^ ^oj*f7fI *Hg*ffc %o.g. o]f>} t ^sf^cf. 
<294> o]sf £0. ^ojj HUfjp-aftg ^Jj^lAl^lt *flHH 

<295> ^ 5 ^AH1 

<296> ^-^^ ^15^^H1°11 *f€- #^3^ ofl^^Al^l ^ ZL^ ^S^^-gr £ ^ 

^li^Al^sf 7^ *>o] 7 f sa4^, 4i^/=e|loj^3f ^Mf^ ah 

<297> ^"7HlAl eflO]^^-4 ^-Of^ *}o}6\) ^ 3.^ gj. ^ _0 S ^ H^a^ 

<298> o]f>\ t ^tgo] ^|5^Alofl6|| nfe U>Af JjLjzf 7§ <3> ^ £Al ^A] ^ Zl^ ^yj-tt^ 

tfl^ ^tgsf7lS. tftf. 
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<299> s. 25, £. 26-8- *ti5-€*MHl 4€- ^Hf^ ^^£^1^1^ ^ 

<soo> £ 27a ifl*l 27c^ *1l5^HH 4€- St^PM^ ^S^l^l^ 

2i a o V ^^r sfl °1 ^1 ^r^l £Mi» 3M«H M-^^ #313 ^S^lJI, 5. 28a vfl*l £ 28c 
^ i 27a £ 27c^ S-S' , T-T' , U-U'# 4^ ^ £.*lt!: 

<301> M^ofl 4^ HVA>^-3f^ ^S^*]^ S. 255f £ 26^1 £ 

ol 71^(280)^1 7llolE U fl^(281), 7lMm^(281b), 7])°) H ^ = (281a) , i£2l^ *J- 
■»f*R-(281c), 71101^^^^(282), cflo]^ Bfl^(284), r^i^H (284a) , ^SL^?A^r 
(284b), S-^ll«?l^^-(284c), i£B}*l ^^^(284d), #(283) ^ 3-^1 

(283a)Sl ^U^H^ ^-^*>4. 

<302> ^-o] 7} M-fe -^^^ ^71 iii/=efl<y^i^-(284b/284c)^: 7^(280) 

°i] ^si^^si-^s »i si ^-(285)^1 ssua. ^71 i£3*l 

^^(285)^1 *fll-^«}*(286)°l t&<%£{6\ 511^. ¥4^(287) °1 

*(286)# -§-*M ^Sel^l ^^^(284d)4 €-3j£H 3-4^ °fl <§^3<H Si 4^ 3 

<303> #7HH ^^^-(287) o) ^ll^^l-(286)^- ^§-3H i££l^] ^^"(284d)^- ^ 

^1<H Si^Hr 3J-§; ^^§>J1^-, ^^^^-(287)^1 £ ^3 ^l^^Hl^ -^H*} 

4. 
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<304> o)s}o} ^^(288), f-^^l 2 -f-41-(289)) > *fi2^-&(290a) , ^3^^* 
(290b), ^>^i^-(291a)3)- > TlH S^fl = ^K291b) , ^^sllS^>(291c)^ £ 
^|l^Aldj|<4 ^<5>t}. 

<305> f^s] *fl 2-^-1- (290a), *fl3-E^#(290b)£r afll^H^ 

*Hl^*(88a), ^I2^^*(88b)4 ^QA. 

£ 27a, £ 28a°fl £^13 * 0 >^£- £ *m^AHH aflAl^ ^4 ^^^cf. 

<307> ol^ofl £ 27b5+ £ 28b°fl -£*1€ ^ £o] i/ ^ eflo] ^ ^- ( 284b/284c ) ^ °A 

Ela.^(283) ^ €-^%(283a)# 7^(280) ^i^^l ^^^AS ^ 

^€^^■(285)^: 

<308> ol^ofl ^^l^(284d)^ H^^^o] SL^£\^ IS^liS 5fl€(^S 

*1)# iSEfl^liS sfl€# "liHl ^^^^^-(285)^: *l]l€-^«- 

(286)# 

<309> #7] ^l^-i«l-(286)ol ^3] ^^^(285)^1 Sl#-€-^r*HH. 

( Indium Tin Oxide : I TO) Q 91^-^3.-^}°) = (Indium Zinc Oxide : IZO)-^* 
^ W-^ S.^^ ^-1- ^ ^£ *>M-» f^ol ^4*H, *U^*(286)^- 
**fl #7l ^^^-(284d)4 sMi^^l ^-^(287)^8: ^tH} 

<3io> ojufl ^-^^^.(287)^. ^^6j| ^2^f-^(£. 27c^- £ 28c^ )°1 H a <3 

€ <8^J±i} 371] ^^*>^ ^cf. 
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<3n> 5. 27c$\- S. 28c°fl ^^-(288) , 2 ^-^(289)), *fl2€- 

^l-(290a), *fi3^«-(290b), ti Jr^^^(291a)4, X) olHsfl 29 lb) , ^.S^H.^ 

*}(291c)£. m^}^}^- u o v, ?H ^*fl *H2:tH}. 

<312> ^-71 ^Hl ^*fl ^ISS}^, ^]l^X\d\]c]} 4=. ^oj-q^, 

<313> a s V^^ W}^*]^ ^HliM ^^V^ ^€ 3 

<314> ^1-71 2f ^ ^^2] ^S.*]^] ^ ^- *\] 2:^^ £r ^ Jl 

<315> ^*n, £ieflo]^^4 Jf4^, ^£3*1 ^^i^-3Zf Jf4^?Hl 

<3ie> i;^, ^seM ^sflAiEi ^Voi] &°KE ^efl^ ^ 

^ 5£^. 
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